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A Study on Suppression of Vibration Caused by Quick-stop Operation of Hydraulic
Excavator Boom
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Vibration of a hydraulic excavator’s body and boom occurs when the boom quickly stops after
upward or downward motion. The main objective of this research is fo present an idea of
suppressing the vibration. Three parameters which affect the vibration are defined and analyzed
thoroughly and a heuristic method suppressing the vibration is presented in this paper.
Experimental results show that the proposed method works very well,
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Fig. 2 Hydraulic circuit for boom operation
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Fig. 4 Vibration of excavator when quick-stop is occurred
during boom up motion
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Fig. 5 Vibration of excavator when quick-stop is occurred
during boom down motion
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Fig. 7 Proposed control algorithm concept
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Fig. 12 Control performance comparison at control signal
“off” time
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Table 1 Comparison of test results

| Position/Load Arm9072.5ton
T Motion Boomup Boom down
ot Max P,
condition okt . . . ; X
[kg/cmz] 133] 17 1315|118 158 203
Initial Velocity |Low| Middle| High | Low | Middle | High
ONP.
1
heesy | 0| 0 |0 |10 m0 |0
Tuning | OFF(PiPs) g0 | g5 1 g9 | 130] 180 | 180
parameter | [kg/em’]
PPRV )
sealma) | 7| 47 | 30 4191 452 | 476
Anplitude of the
PLCTN @ an @ | @6 |13
PEOR 1w | w5 | w2 |%05| 02 | w2
bouncing[mm]
Improverment
rate of the piston| 833 | 773 | 913 | 875 692 846
vibration[%]
‘Amplitude of the
O an| a6 1@ |6 a9 | 7
Control | frame vibration % ¥7 | 5g5 | %45| *5 4
parameter [mm]
Improvement
rate of the frame | 80.8| 563 | 865 |47.1| 737 81.1
vibration [%]
Setting, <
55
Difference[mm] 351 155 41 2 15 1005
MaxDifferencel ¢ | 105 | 39 | 05| 115 | %
[mm)]

-

(Value): No control, *Value: with control
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